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ABSTRACT 

As educators our primary focus is that of ensuring that students experience positive learning 
outcomes. Research, however, has shown that there are differences in students ’ learning styles 
and that these differences will impact on the overall learning process. One way of ensuring that 
these positive outcomes are achieved is by identifying the different learning styles of students and 
modifying our teaching methodology’ to meeting those needs. This paper examines Kolb’s (1984) 
Learning Style Inventory and provides suggestions on how to address the different students ’ 
learning styles in order to enhance the learning process. 
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INTRODUCTION 


Of 


tudies have shown that students’ performance is enhanced when learning styles are considered. Kolb 
(1984) asserts that where learning context and learning styles are matched then this leads to enhanced 
learning performance. Many colleges and universities in addition to offering ground-based courses are 
offering online courses. The online delivery of college and university courses is growing and thus, the mandate has 
to be on consistency of learning outcomes in both ground based and online deliveries. 


Barnes et al. (2004) identified differences in the learning styles of the students and that students had 
preferences in certain course delivery methods over others. In another research paper Barnes et al. (2008) also found 
that there may be differences in learning outcomes for certain courses when courses are offered at different 
locations. Tomlinson (1996) emphasizes the need for instructors to be aware of and adapt to student learning styles. 
Thus, an analysis of students’ learning styles can enhance learning and expand the knowledge base of both ground- 
based and on-line learning. 

The purpose of this paper, therefore, is to examine Kolb’s Learning Style Inventory and to be able to 
identify tools that can be used to address the learning styles in the classroom - both ground-based and online. 


LITERATURE REVIEW 


Several classifications of learning style and related concepts have been developed through the years. These 
classifications include Solomon’s Inventory of Learning Styles, the Meyers-Briggs Type Indicator, Howard 
Gardner’s multiple intelligences, McCarthy’s 4-Mat system, and Honey and Mumford’s (1986) social approach to 
learning. Perhaps the most widely known approach to assessing learning style, however, is that of David Kolb 
(1984). 


Kolb’s learning style inventory (1984) is based on two-bipolar dimensions depending on how an individual 
perceives and internalizes information. Abstract conceptualization and concrete experience describe how 
information is perceived by individuals while reflective observation and active experimentation examine how 
individuals process or internalize information. Abstract learners are very analytical and logical, concrete learners 
learn though examples, reflective learners prefer to observe before making judgments and they tend to be introverts. 
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and active learners have experimentation tendencies and they tend to be extraverts. In different learning situations, 
however, individuals often use different combinations of learning modes; hence no one mode clearly identifies an 
individual’s learning style. The combination of learning modes forms four quadrants reflecting four learning styles; 
Diverger, Assimilator, Accommodator, and Converger as depicted in Figure 1 below. 



Divergers (combination of concrete experience and reflective observation) - Persons with this learning style 
like to generate a wide range of ideas and like to gather information. They also have imaginative abilities which 
enhance creative and view situations from different points of view (Kolb 1984). 

Assimilators (combination of abstract conceptualization and reflective observation) - Assimilators are able 
to understand and formulate information into a logical and concise form. They are more focused on abstract ideas 
and concepts; hence they are very good at creating models and defining problems. They are also very good 
planners. (Kolb, 1984) 

Convergers (combination of abstract conceptualization and active experimentation) - accommodators learn 
by understanding concepts and take an active form in learning and are very attentive to detail. (Kolb, 1984) 

Accommodators (combination of concrete experience and active experimentation) - Accommodators, like 
convergers have elements of active experimentation and this takes an active form of learning. Accommodators rely 
heavily on people for information when solving problems and like to take risks and, thus, will seek out new 
approaches to complete a project. (Kolb, 1984) 
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As indicated above, there is a need to accommodate different learning styles and modes. This 
accommodation requires more than recognizing the students’ learning styles, however. Not only does learning style 
and mode vary by individual, but teaching style varies as well. Ebeling (2000) suggests that there is evidence most 
instructors use a teaching style that is comfortable to them and this is often the way they themselves learn best. Tom 
and Calvert (1984) however, postulate that teachers used the same teaching format regardless of their own learning 
style preference. According to Taylor (1998) all instructors need to be able to address a variety of learning styles 
and Kay (1998) proposes that communication is improved by understanding how people learn. There is research to 
support varying teaching style to match learning style. Roach et al. (1993) examined alternative teaching styles in 
marketing classes. Filbeck and Smith (1996) looked at both teaching and learning styles along with age and gender. 
Borg and Shapiro (1996) studied teaching styles in economics classes. Hayes and Allinson (1996) analyzed 19 
studies, which examined matching learning style to learning method and found support in 12 for improved learning 
performance. 

Lindsay (1999) found that when learning style and teaching are congruent, there is an increase in student 
achievement and satisfaction. Dunn et al. (1995) discuss research showing higher grade point averages resulting 
from closer matches between teaching and learning styles. Wynd and Bozman (1996) found that older - non 
traditional students (24 or more years old) tended to be convergers, while traditional students (18-23 years old) were 
assimilators. They also found that students with higher GPA levels were convergers and assimilators, and those 
with lower GPA levels were accommodators and diverges. 

Simpson and Du (2004) examined learning styles of distance students engaged in web-based courses and 
found that there was a significant relationship between learning style and students’ enjoyment level, where 
convergers liked the courses the most and assimilators liked the course the least. They also found that there was a 
significant relationship between learning styles and students’ participation and that divergers made the most "hits” 
and “reads”, while assimilators made the least “posts.” Ellis and Calvo (2006) suggest that in order for instructors to 
have production discussions with students on discussion forums that they must have meaningful interaction and 
thought provoking discussions. This requires that faculty be totally cognizant of the individual differences that enter 
into classroom discussions (Mujtaba and Preziosi, 2006). 

Barnes et al. (2004) in a study examining online students and their learning styles found that 64% of the 
population surveyed was divergers, 32% were assimilators and 2% were either accommodators or convergers and 
2% had a combination of all styles. Divergers choose cases as their first choice of course delivery methods and their 
second choice being on-line exams. Assimilators on the other hand, preferred on-line exams as their first choice of 
delivery methods followed by website navigation as their second choice. Chen et al. (2005) found that assimilator 
and accommodator outperformed divergers in web-based learning, while Wang et al. (2006) also examining web- 
based learning, found that divergers and assimilators outperformed accommodators and convergers, thus supporting 
Barnes et al. (2004) findings. 

It is also important to recognize that teaching style often determines course delivery methods. According 
to Mumford (1995) many activities fail to achieve their potential because they concentrate only on one stage of the 
learning cycle. For example, lectures or books focus on delivering information while ignoring time to act practically 
on the information. Thus, we see that course delivery methods may impact course effectiveness as well as the 
differences in student learning styles and, therefore, educators are encouraged to consider other pedagogical 
approaches to enhance learning. 

Educators may not be able to accommodate the learning styles of each student; however, they can design 
their courses and use a variety of teaching methods to ensure that learners benefit from a comfortable and rewarding 
experience. Many researchers have suggested that students should be encouraged to use all four learning styles 
instead of relying on one style. 
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In addition to the usual lecture method, several other pedagogical vehicles can be considered to address the 
different learning styles. 

Computer-based simulation exercises - Simulation exercises are available for several disciplines and have 
been used quite extensively as a tool to enhance the learning process. In essence, users learn by simulation. 
Exercises or games are developed to simulate real situations or scenarios and require users to use various skills, and 
knowledge and often require them to take risks and to experiment with things. The power of simulations is that they 
engage students more and students are more likely to learn from them as compared to the standard lecture (Andrade, 
2007). Simulation, therefore, would be a desirable tool to use to stimulate the interest of accommodators. 
According to Kolb (1984) accommodators learn primarily from hands-on experience and intuition rather than from 
logical analysis. 

Scenario planning - This method presents information that requires students to examine insights about the 
future and analyzing the probable impact of various factors on the future. Assimilators would be very receptive to 
scenario planning as they are very good planners and are focused on abstract ideas and concepts, and thus are good 
at creating models and defining problems. 

Role play - role play is a very popular means of engaging students - here students are given specifics of a 
given situation and they are asked to assume roles and to make decisions relating to the information provided. This 
requires students to consider the concepts presented and then actively engage in discussions or activities to address 
the issues. This method would perhaps work well with convergers. 

Projects - projects are widely used where individuals are encouraged to work either on a topic chosen by 
the instructor or one chosen by students where they are expected to generate a wide range of ideas and gather 
information. This process requires them to become creative and view situations from different perspectives. This 
vehicle would enhance the learning process of divergers. 

Case Analysis - This is another popular tool used to develop analytical thinking. Students are required to 
use the information presented and to be able to put information into concise and logical form, which is consistent 
with case studies. A strength of assimilators is their propensity to define problems and this is quite relevant to the 
case study method. 

Case in Point - This is a more progressive approach that uses the classroom and the student’s experience as 
the case. It is more appropriate for qualitative courses than quantitative courses because of the focus on current 
behavior. Faculty who would use this with accomodaters should have considerable training in process observation 
and small group process, as well as training in the method itself. This method is being used at Harvard with much 
success (Parks, 2005). 

CONCLUSION 

Very few faculty members are fortunate enough to receive training on the teaching/learning process, 
including the whys and hows of instructional methodology. It is widely known that traditional faculty preparation 
continues to focus on areas of specialization and research methods. While these two focal points will always be 
essential, so is the development of knowledge and skill in classroom teaching. 

The authors of this paper would certainly not be alone in stating this perspective. Ask anyone who has ever 
been a student about their college professors. They loved many of them. But, they would also give credence to the 
perspective that the authors of this paper provide. 

Also, the value of presenting the Kolb Learning Model is a firm belief that an agenda must be set and acted 
upon. There may be other ways to call for reflection and action, but what better way than to focus on the learners 
(realizing that faculty also assumes the role learner from time to time). This is the reason for classrooms (traditional, 
on-line and labs) and an instructor who teaches, facilitates and guides student learning. The inclusion of descriptions 
for the most often used instructional methods was just icing on the cake. 
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